A powerful way to probe brain function is to assess the relationship between simultaneous changes in activity 24 across different parts of the brain. In recent years, the temporal activity correlation between brain areas has 25 frequently been taken as a measure of their functional connections. Evaluating 'functional connectivity' in this 26 way is particularly popular in the fMRI community, but has also drawn interest among electrophysiologists.
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27 Like hemodynamic fluctuations observed with fMRI, electrophysiological signals display significant temporal 28 fluctuations, even in the absence of a stimulus. These neural fluctuations exhibit a correlational structure over 29 a wide range of spatial and temporal scales. Initial evidence suggests that certain aspects of this correlational 30 structure bear a high correspondence to so-called functional networks defined using fMRI. The growing family 31 of methods to study activity covariation, combined with the diverse neural mechanisms that contribute to the 32 spontaneous fluctuations, has somewhat blurred the operational concept of functional connectivity. What is 33 clear is that spontaneous activity is a conspicuous, energy-consuming feature of the brain. Given its prominence 34 and its practical applications for the functional connectivity mapping of brain networks, it is of increasing impor-35 tance that we understand its neural origins as well as its contribution to normal brain function. 1989) and other aspects of cognition (Murthy and Fetz, 1996) .
161
Early single-unit work considered the possibility that the sponta-162 neous spiking of neural pairs might provide an indication of their an-163 atomical connectivity (Aertsen and Gerstein, 1985) , and this method 164 was applied to study, for example, the pattern of horizontal connec- Finally, a tacit assumption in most correlational measures is that of There are several biophysical properties of oscillations that could 315 account for this finding. It could be simple passive attenuation of 316 higher frequency components due to differences in signal propaga-317 tion; however, the impedance spectrum of gray matter is the same discussed in the context of functional connectivity mapping Q6 (Fig. 4 ). . Lastly, phase-amplitude coupling (bottom) between theta and gamma could reflect a memory matching process between internally expected and external visual input (Sauseng et al., 2008) . 
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Conclusions
662
Measuring spontaneous correlations, be it in electrophysiology 663 or in fMRI, has grown to be a much-used way to probe brain function.
664
In some ways this has opened an unexpected chapter in neurosci- 
